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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a gas feeder for 
feeding a fixed mass flow of a source gas used, e.g., in 
a CVD (chemical vapor deposition) process, for exam- 
ple as known from EP-A1-0 435 088. 

2. Description of the Related Art 

In a process of growing a thin single crystal layer, 
e.g., of a semiconductor, the CVD process is employed. 
In the CVD process, a source gas is fed as a raw mate- 
rial for a single crystal layer deposited by a chemical 
reaction on the surface of a substrate. In comparison 
with other processes, the CVD process is characterized 
in that it is easy to add an impurity to the single crystal 
layer during formation of the layer, a less amount of an 
unnecessary impurity contaminates the layer and a step 
coverage characteristic is good. Therefore the CVD 
process is often employed, especially, in the production 
of semiconductor wafers. However, the CVD process 
has a technological disadvantage that a predetermined 
thickness of a layer cannot be obtained unless the flow 
of the source gas is accurately controlled during forma- 
tion of the layer. 

FIG2 illustrates a prior art gas feeder 21 for use in 
the CVD process. The carrier gas from a carrier gas 
feeder (not shown) passes through an input gas pipe 
22, a mass flow sensor 23, a flow control valve 24 and 
a ratio detector 25 in the order mention into a source 
liquid 27 which is held in an agitator or bubbler 26. A 
mixture of a source gas and the carrier gas is prepared 
by mixing the carrier gas with the source liquid 27 and 
vaporizing same in the agitator 26 and goes out through 
an output gas pipe 28 equipped to the agitator 26. The 
gas mixture passes through the output gas pipe 28 and 
the ratio detector 25 to a CVD furnace (not shown). 

A process computer system 29 regulates volumetric 
flow (i.e. volumetric flow per unit time) of the source gas 
of the gas mixture to a fixed value. Operator determines 
the flow of the source gas using a potentiometer 30. The 
mass flow sensor 23 senses the flow of the carrier gas 
passing through the input gas pipe 22 and sends a flow 
output signal to an arithmetic circuit or CPU 31 . The ratio 
detector 25 detects concentration of the gas mixture 
passed through the output gas pipe 28 and sends a con- 
centration output signal to the CPU 31. The CPU 31 
computes the flow of the source gas in response to the 
flow output signal from the mass flow sensor 23 and to 
the concentration output signal from the ratio detector 
25. A control circuit 32 receives a set-flow signal from 
the potentiometer 30 and a computation output signal 
from the CPU 31 and outputs a control signal to the flow 
control valve 24 in response to a difference from the set- 



flow signal and the computation output signal. The con- 
trol circuit 32 controls the degree of opening of the flow 
control valve 24 in response to the difference from the 
set-flow signal and the computation output signal to con- 
5 trol volumetric flow of the source gas fed to the CVD 
furnace so as to fix mass flow of source gas. 

The gas feeder 21 controls volumetric flow of the 
source gas instead of mass flow of the source gas from 
the following causes: In essence, it would be preferable 
to directly control mass flow itself of the source gas fed 
to the CVD furnace. However, it is difficult to directly con- 
trol mass flow itself of the source gas because of the 
state of being gas. Therefore the gas feeder 21 controls 
volumetric flow of the carrier gas to fix mass flow of 
source gas, assuming that mass flow of the source gas 
is approximate to volumetric flow thereof. 

As shown in FIG. 2, a display 33 indicates volumetric 
flow of the carrier gas, concentration of the gas mixture 
and volumetric flow of source gas. 

The prior art gas feeder 21 has the following draw- 
back: Since the flow control valve 24 provided on the 
input side of the agitator 26 directly controls volumetric 
flow of the carrier gas to indirectly control volumetric flow 
of source gas, a time period is long in which the carrier 
gas passes through the input gas pipe 22 between the 
flow control valve 24 and the agitator 26 and the gas 
mixture passes through the output gas pipe 28 between 
the agitator 26 and the ratio detector 25. Therefore 
change of volumetric flow of the source gas in response 
to change of volumetric flow of the carrier gas requires 
a prolonged time. This causes the response time of a 
feedback loop of the mass flow sensor 23, the ratio de- 
tector 25, the flow control valve 24, the agitator 26 and 
the process computer system 29 to be prolonged, so 
that control of mass flow of the source gas is unstable 
and mass flow of the source gas fed to the CVD furnace 
highly is changed. Therefore it is difficult to accurately 
control the thickness of a layer deposited on a substrate 
in the CVD furnace. 

In a method of controlling volumetric flow of only 
source gas, the pressure, the temperature and the vol- 
ume of residual source liquid in the agitator during agi- 
tation, cause an actual mass flow of the source gas to 
differ from mass flow of the source gas estimated from 
volumetric flow of source gas. Therefore it is difficult to 
accurately control mass flow of the source gas fed to the 
CVD furnace. 

A control method in which a gravimeter or the like 
measures the weight of source liquid to determine the 
actual mass flow of the source gas fed to the CVD fur- 
nace requires a long time to a time at which actual mass 
flow of the source gas reaches a predetermined value. 
Thus this method cannot accurately control mass flow 
of source gas. 

Therefore, an object of the present invention is to 
provide a gas feeder which can accurately control mass 
flow of source gas as a per unit time fed to a destination 
to a fixed value without a substantial delay. 
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In order to achieve this object, a gas feeder of a first 
aspect of the present invention comprises a bubbler 
holding a source liquid and passing a carrier gas through 
the source liquid to bubble the source liquid to produce 
a gas mixture of the carrier gas and a source gas derived 
from the source liquid, a first sensor sensing the flow of 
the carrier gas, a second sensor sensing the flow of the 
gas mixture and, a computer comprising means for com- 
puting the concentration of the source gas from the car- 
rier gas flow and the gas mixture flow, the computer 
comprising means for producing a product of the com- 
puted concentration of the source gas and the flow of 
the carrier gas, the computer comprising means for 
computing the flow of the source gas from said product, 
the computer comprising means for producing a differ- 
ence from a predetermined flow of the source gas and 
the computed flow of the source gas, and means for con- 
trolling the flow of the gas mixture in response to said 
control signal so that a predetermined flow of the source 
gas is fed to the destination. Preferably, the gas feeder 
comprises a first sensor provided upstream of said bub- 
bler, said first sensor sensing the flow of the carrier gas 
and producing a carrier gas flow signal; a second sensor 
provided downstream of said bubbler, said second sen- 
sor sensing the flow of the gas mixture and producing a 
gas mixture flow signal; a computer comprising means 
for computing the concentration of the source gas from 
the carrier signal and the gas mixture flow signal; said 
computer comprising means for producing a product of 
the computed concentration of the source gas and the 
flow of the carrier gas from the carrier gas flow signal; 
said computer comprising means for computing the flow 
of the source gas from said product; said computer com- 
prising means for producing a difference from a prede- 
termined flow of the source gas and the computed flow 
of the source gas; said computer comprising means for 
producing a control signal in response to said difference; 
and 

wherein said gas mixture flow control means con- 
trols the flow of the gas mixture in response to said con- 
trol signal so that a predetermined flow of the source 
gas is fed to the destination. 

The computer in the present invention may compute 
the concentration R of the source gas in the gas mixture 
from a flow of gas mixture to flow of the carrier gas ratio 
(FLOW RATIO) and from an empirical constant A by the 
following empirical equation: 

R = A X log 10 (FLOW RATIO). 

The first sensor may comprise a flowmeter for de- 
termining the volumetric flow of the carrier gas. The sec- 
ond sensor and the controlling means may constitute a 
mass flow controller for fixing the mass flow of the 
source gas fed to the destination. 

In a chemical vapor deposition of silicon single crys- 
tal layer, the source liquid may be liquid trichlorosilane, 



and the source gas may be gaseous trichlorosilane, and 
the carrier gas may be gaseous hydrogen. 

Since the controlling means provided downstream 
of the agitator or bubbler directly controls volumetric flow 
s of the gas mixture fed to a CVD furnace where the 
present invention is applied to a CVD process of single 
crystal layer, the controlling means, in response to the 
control signal from the computer, quickly fixes mass flow 
of the source gas fed to the CVD furnace to the prede- 
10 termined value. The computer computes concentration 
of the source gas of the gas mixture by the empirical 
formula of a high approximation, so that computed con- 
centration of the source gas is highly approximate to ac- 
tual concentration of the source gas of gas mixture. 
15 Thus it follows that the control of volumetric flow of the 
source gas substantially controls mass flow of source 
gas. Since the gas mixture flow control valve provided 
downstream of the agitator produces the source gas 
controls volumetric flow of source gas, mass flow of the 
20 source gas fed to the destination, e.g., a CVD furnace 
is immediately changed into the predetermined mass 
flow of the source gas when the degree of opening of 
the gas mixture flow control valve is changed. Thus the 
gas feeder stably operates. The gas feeder of the 
25 present invention controls substantially mass flow of the 
source gas by the empirical formula of the high approx- 
imation of concentration of the source gas of the gas 
mixture, so that it can feed a mass flow of the source 
gas highly approximate to the predetermined value to 
30 the destination in a shorter time than a prior art gas feed- 
er in which a gravimeter or the like determines weight 
of the source liquid so as to fix actual mass flow of the 
source gas fed to the destination. Thus the gas feeder 
of the present invention can stabilize the growth rate of 
35 a single crystal layer in the thickness where the CVD 
furnace deposits the single crystal layer on a semicon- 
ductor substrate. 

Other objects, features and advantages of the 
present invention will be apparent from a consideration 
40 of the following description, taken in connection with the 
accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 FIG.1 is a block diagram of a gas feeder of the 
present invention; and 

FIG. 2 is a block diagram of a prior art gas feeder. 



Preferred embodiments of the present invention will 
be described with reference to the drawings hereinafter. 
As shown in FIG. 1 , a gas feeder 1 comprises an agitator 
55 or bubbler 2, a flowmeter 3 for determining volumetric 
flow of the carrier gas, a mass flow controller 4 compris- 
ing a gas mixture volumetric flow sensor and a gas mix- 
ture volumetric flow control valve, and a process com- 



DETAILED DESCRIPTION OF THE PREFERRED 
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puter system 5. 

The bubbler 2 is a hermetically sealed container 
holding a source liquid 6 and having an input gas pipe 
7 and an output gas pipe 8. The input gas pipe 7 has 
the flowmeter 3 mounted thereintermediate. The front 
end or outlet of the input gas pipe 7 is immersed in 
source liquid 6 near the bottom of the bubbler 2. The 
rear or inlet of the input gas pipe 7 is connected to a 
carrier gas feeder (not shown), e.g., a gaseous hydro- 
gen feeder. The output gas pipe 8 has the mass flow 
controller 4 mounted thereintermediate. The front end 
or inlet of the output gas pipe 8 is positioned above the 
level of source liquid 6 in the bubbler 2. The rear end or 
outlet of the output gas pipe 8 is connected to a CVD 
furnace (not shown), a destination of the gas mixture of 
the carrier gas and the source gas produced in the bub- 
bler 2. 

The flowmeter 3 receives the input gas pipe 7 pass- 
ing therethrough and senses volumetric flow of the car- 
rier gas. The flowmeter 3 comprises a sensor sensing 
volumetric flow of the carrier gas passing through the 
input gas pipe 7. The output terminal of this sensor is 
connected to an interface unit 1 3 of the process compu- 
ter system 5. 

The mass flow controller 4 receives the output gas 
pipe 8 passing therethrough. The mass flow controller 
4 comprises a gas mixture flow control valve in the form 
of needle valve for controlling volumetric flow of the gas 
mixture and a sensor sensing volumetric flow of the gas 
mixture passing through the output gas pipe 8. Both the 
output terminal of this sensor and the input terminal of 
the gas mixture flow control valve are connected to the 
interface unit 13 of the process computer system 5. 

The process computer system 5 comprises a setter 
for source gas mass flow 9, a display 10, a computing 
unit for source gas concentration 11, a processor for 
source gas flow 1 2, and the interface unit 1 3. The setter 
for source gas flow 9 determines volumetric flow of the 
source gas fed to the CVD furnace. The display 10 dis- 
plays flows and concentrations of the source gas fed to 
the CVD furnace. The computing unit for source gas 
concentration 11 computes concentration of the source 
gas of the gas mixture and volumetric flow of the source 
gas fed to the CVD furnace. The processor for source 
gas mass flow 12 computes a difference from a prede- 
termined volumetric flow of the source gas fixed by the 
setter for source gas mass flow 9 and from the volumet- 
ric flow of the source gas computed or estimated by the 
computing unit for source gas concentration 11. The 
processor for source gas mass flow 1 2 also controls de- 
gree of opening of the needle valve of the mass flow 
controller 4. The interface unit 1 3 transmits flow signals 
from the flowmeter 3 and the mass flow controller 4 to 
the computing unit for source gas concentration 1 1 , sup- 
plies electric power to the flowmeter 3 and the mass flow 
controller 4, and controls the degree of opening of the 
needle valve of the mass flow controller 4. 

In operation, the carrier gas feeder feeds the carrier 



gas atafixed pressure to the bubbler 2through the input 
gas pipe 7. The carrier gas from the front end of the input 
gas pipe 7 bubbles in the source liquid 6 in the bubbler 
2 and rises therethrough. During this time, the carrier 
s gas agitates source liquid 6 to be vaporized into source 
gas. Thus the gas mixture of the carrier gas and the 
source gas is produced. In the present embodiment of 
the invention, gaseous hydrogen (H 2 ) is used as the car- 
rier gas and liquid trichlorosilane (SiHCI 3 ) is used as 
source liquid 6. The source gas is vaporized trichlorosi- 
lane and continues the same chemical composition. The 
gas mixture passes into the output gas pipe 8 through 
the front end thereof positioned above the level of the 
source liquid 6. The gas feeder 1 feeds the gas mixture 
to the CVD furnace through the output gas pipe 8 and 
the mass flow controller 4. 

The flow sensor of the flowmeter 3 senses volumet- 
ric flow of the carrier gas passing through the input gas 
pipe 7 and outputs a carrier gas flow signal to the inter- 
face unit 13. The gas mixture volumetric flow sensor of 
the mass flow controller 4 senses volumetric flow of the 
gas mixture and outputs a gas mixture flow signal to the 
interface unit 13. 

Operation of the process computer system 5 will be 
described hereinafter. The computing unit for source 
gas concentration 11 and the display 1 0 receive the car- 
rier gas flow signal and the gas mixture flow signal 
through the interface unit 13. The process computer 
system 5 computes from volumetric flows of the carrier 
gas and the gas mixture as follows: 

First, the process computer system 5 computes a 
volumetric flow of gas mixture to volumetric flow of car- 
rier gas ratio defined as a FLOW RATIO. Second, the 
process computer system 5 computes concentration of 
the source gas by the empirical approximate expres- 
sion: 

R = A X log 10 (FLOW RATIO), 

where R is concentration of the source gas and A is an 
empirical constant. Where environmental conditions in- 
cluding ambient temperature and atmospheric pressure 
are normal and operational conditions including the 
pressure, the temperature and the volume of residual 
source liquid in the bubbler 2 and the volume of the bub- 
bler 2 are normal, the process computer system 5 se- 
lects the value of constant A to be 85-90. In this embod- 
iment, the process computer system 5 automatically se- 
lects predetermined values of the constant A appropri- 
ate to environmental and operational conditions. Third, 
the process computer system 5 computes or estimates 
volumetric flow of the source gas in a product of con- 
centration of the source gas and volumetric flow of the 
carrier gas. The computing unit for source gas concen- 
tration 1 1 sends data of concentration of the source gas 
to the display 10. The processor for source gas mass 
flow 1 2 sends data of volumetric flow of the source gas 
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to the display 1 0. The display 1 0 displays concentration 
and volumetric flow of the source gas in addition to vol- 
umetric flows of the carrier gas and gas mixture. 

The processor for source gas mass flow 12 com- 
putes a difference of predetermined volumetric flow of 
the source gas fixed by the setter for source gas mass 
flow 9 and computed or estimated volumetric flow of the 
source gas by the computing unit for source gas con- 
centration 11 . When the difference is positive, the proc- 
essor for source gas mass flow 12 causes the needle 
valve of the mass flow controller 4 to increase the de- 
gree of opening. On the other hand, when the difference 
is negative, the processor for source gas mass flow 12 
causes the needle valve to reduce the degree of open- 
ing. 

For controlling the degree of opening, the processor 
for source gas mass flow 12 outputs a control signal to 
the mass flow controller 4 through the interface unit 1 3. 

Thus the feedback loop of changing volumetric flow 
of the source gas of the gas mixture in response to the 
degree of opening of the needle valve of the mass flow 
controller 4 is established. The feedback loop reduces 
the difference of the predetermined volumetric flow of 
the source gas of the gas mixture fixed by the setter for 
source gas mass flow 9 and the estimated or computed 
volumetric flow of the source gas by the computing unit 
for source gas concentration 11 to fix mass flow of the 
source gas fed to the CVD furnace to the predetermined 
value. In this embodiment, the response time of the 
feedback loop of the flowmeter 3, the bubbler 2, the gas 
mixture flow sensor, the needle valve of the mass flow 
controller 4 and the process computer system 5 is re- 
duced so that change of the degree of opening of the 
needle valve changes volumetric flow of the source gas 
fed to the CVD furnace without a substantial delay. 
Where changes in the pressure, the temperature and 
the volume of residual source liquid in the bubbler 2 
change the volume of vaporized source liquid 6, the 
process computer system 5 immediately selects a value 
of the constant A appropriate to a current pressure, a 
current temperature and/or a current volume of residual 
source liquid 6 in the bubbler 2. Where changes in the 
pressure, the temperature and the volume of residual 
source liquid in the bubbler 2 change the volume of va- 
porized liquid source, the process computer system 5 
computes volumetric flow of the source gas using the 
constant A appropriate to the pressure, the temperature 
and/or the volume of residual source liquid 6 in the bub- 
bler 2. Thus, simple control of volumetric flow of the gas 
mixture accurately controls mass flow of the source gas. 
Thus the gas feeder 1 can control mass flow of the 
source gas fed to the CVD furnace so that a change of 
mass flow of the source gas cannot affect the deposition 
of the thin layer on the substrate in the CVD furnace. 

The present invention is not restricted to the above 
embodiment. The flowmeter may be in a different form 
in addition to the above-described form. The mass flow 
controller 4 may comprise a flow control valve in a dif- 



ferent form instead of the above needle valve. The proc- 
ess computer system may alternatively comprise an an- 
alog circuit comprising an operational amplifier directly 
computing or estimating mass flow of source gas. The 

s process computer system may alternatively comprise a 
digital circuit digitalizing volumetric flows of the carrier 
gas and the gas mixture and computing or estimating 
mass flow of source gas. 

The gas feeder may comprise a manometer, a ther- 

to mometer and a gravimeter for determining the weight of 
source liquid provided in the bubbler in order to auto- 
matically select a value of the constant A. In the present 
embodiment, the mass flow controller 4 contains the gas 
mixture volumetric flow sensor and the gas mixture flow 

is control valve together. However, one of the gas mixture 
volumetric flow sensor and the gas mixture flow control 
valve or both may alternatively separately be provided 
outside the mass flow controller. In the present embod- 
iment, the process computer system 5 contains the set- 

20 ter for source gas mass flow 9, the display 1 0, the com- 
puting unit for source gas concentration 1 1 , the proces- 
sor for source gas mass flow 12 and the interface unit 
1 3. However, components of the process computer sys- 
tem may alternatively be provided in the flowmeter 3 

25 and/or the mass flow controller 4 as occasion demands. 



Claims 

1 . A gas feeder comprising a bubbler holding a source 
liquid and passing a carrier gas through the source 
liquid to bubble the source liquid to produce a gas 
mixture of the carrier gas and a source gas derived 
from the source liquid, characterised in that the gas 
feeder comprises: 

a first sensor (3) sensing the flow of the carrier 
gas; 

a second sensor sensing the flow of the gas 
mixture; 

a computer (5) comprising means for comput- 
ing the concentration of the source gas from the 
carrier gas flow and the gas mixture flow; 
said computer (5) comprising means (12) for 
producing a product of the computed concen- 
tration of the source gas and the flow of the car- 
rier gas; 

said computer (5) comprising means (12) for 
computing the flow of the source gas from said 
product; 

said computer (5) comprising means (12) for 
producing a difference from a predetermined 
flow of the source gas and the computed flow 
of the source gas; and 

means (4) for controlling the flow of the gas mix- 
ture in response to said control signal so that a 
predetermined flow of the source gas is fed to 
the destination. 
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2. A gas feeder according to claim 1 characterised in 
that: 

said first sensor (3) is provided upstream of said 
bubbler (2) and produces a carrier gas flow sig- s 
nal; 

said second sensor is provided downstream of 
said bubbler (2) and produces a gas mixture 
flow signal; 

said computer (5) comprises means (12) for to 
producing a control signal in response to said 
difference; and 

wherein said gas mixture flow control means (4) 
controls the flow of the gas mixture in response 
to said control signal so that a predetermined is 
flow of the source gas is fed to the destination. 

3. A gas feeder according to claim 1 or claim 2, char- 
acterised in that the computer (5) computes the 
concentration of the source gas of the gas mixture 20 
from flow ratio defined as a flow of gas mixture to 
flow of carrier gas ratio and from an empirical con- 
stant by the following equation: 



25 



30 



R = A x log 10 (FLOW RATIO), 

wherein R is the concentration of the source gas 
and A is said empirical constant. 

Patentanspriiche 



1. Gasforderer mit einer Blasenkammer, die eine 
Quellenflussigkeit enthalt und ein Tragergas durch 35 
die Quellenflussigkeit hindurchtreten laGt, um die 
Quellenflussigkeit zu durchsprudeln zum Erzeugen 
eines Mischgases aus dem Tragergas und einem 
aus der Quellenflussigkeit abgeleiteten Quellen- 
gas, dadurch gekennzeichnet, daG der Gasforde- 40 
rer umfaGt: 

einen ersten Sensor (3), der die DurchfluGgro- 
Be des Tragergases erfaGt; 
einen zweiten Sensor, der die DurchfluGgroGe 
des Mischgases erfaGt; 
einen Rechner (5), der Mittel zum Berechnen 
der Konzentration des Quellengases aus der 
QuellengasdurchfluGgroGe und der Mischgas- 
durchfluGgroGe umfaGt; 50 
wobei der Rechner (5) Mittel (12) zum Erzeu- 
gen eines Produktes aus der berechneten Kon- 
zentration des Quellengases und der Durch- 
fluGgroGe des Tragergases umfaGt; 
der Rechner (5) Mittel (12) zum Berechnen der 55 
DurchfluGgroGe des Quellengases aus dem 
Produkt umfaGt; 

der Rechner (5) Mittel (12) zum Erzeugen einer 



Differenzzwischen einer vorgegebenen Durch- 
fluGgroGe des Quellengases und der errechne- 
ten DurchfluGgroGe des Quellengases umfaGt; 
und 

Mittel (4) zum Steuern der DurchfluGgroGe des 
Mischgases in Reaktion auf das Steuersignal, 
so dafB eine vorgegebene DurchfluGgroGe des 
Quellengases dem Bestimmungsort zugefuhrt 
wird. 

Gasforderer nach Anspruch 1, dadurch gekenn- 
zeichnet, daG: der erste Sensor (3) zustromseitig 
von der Blasenkammer (2) vorgesehen ist und ein 
Tragergas-DurchfluGgrdGensignal erzeugt; 

der zweite Sensor abstromseitig von der Bla- 
senkammer (2) vorgesehen ist und ein Misch- 
gas-DurchfluGgroGensignal erzeugt; 
der Rechner(5) Mittel (12) zum Erzeugen eines 
Steuersignals in Reaktion auf die Differenz um- 
faGt; und 

wobei das Mischgas-DurchfluGgroGensteuer- 
mittel (4) die DurchfluGgroGe des Mischgases 
in Reaktion auf das Steuersignal so steuert, 
daG eine vorgegebene DurchfluGgroGe des 
Quellengases dem Bestimmungsort zugefuhrt 
wird. 

Gasforderer nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daG der Rechner (5) die Konzentra- 
tion des Quellengases des Mischgases aus dem 
DurchfluGverhaltniswert errechnet, der definiert ist 
als ein Verhaltniswert der DurchfluGgroGe des 
Mischgases zur DurchfluGgroGe des Tragergases 
und einer empirischen Konstante nach derfolgen- 
den Gleichung: 

R = A x log 10 (DURCHFLUSSVERHALTNIS), 

wobei R die Konzentration des Quellengases und 
A die empirische Konstante ist. 



45 Revendications 



Organe d'alimentation en gaz, comprenant un bar- 
boteur qui contient un liquide source et qui transmet 
un vehicule gazeux dans le liquide source de ma- 
niere qu'il barbote dans le liquide source et forme 
un melange gazeux du vehicule gazeux et d'un gaz 
source derive du liquide source, caracterise en ce 
que I'organe d'alimentation en gaz comprend : 

un premier capteur (3) qui detecte le debit du 
vehicule gazeux, 

un second capteur qui detecte le debit du me- 
lange gazeux, 
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un ordinateur (5) qui comporte un dispositif de 
calcul de la concentration du gaz source a partir 
du debit du vehicule gazeux et du debit du me- 
lange gazeux, 

I'ordinateur (5) comprenant un dispositif (12) s 
destine a donner un produit de la concentration 
calculee du gaz source et du debit du vehicule 
gazeux, 

I'ordinateur (5) comprenant un dispositif (1 2) de 
calcul du debit du gaz source a parti rdu produit, to 
I'ordinateur (5) comprenant un dispositif (12) 
destine a donner une difference entre un debit 
predetermine du gaz source et le debit calcule 
du gaz source, et 

un dispositif (4) de reglage du debit du melange is 
gazeux en fonction du signal de commande afin 
qu'un debit predetermine du gaz source soit 
transmis a la destination. 

2. Organe d'alimentation en gaz selon la revendica- 20 
tion 1 , caracterise en ce que : 

le premier capteur (3) est place en amont du 
barboteur (2) et produit un signal de debit de 
vehicule gazeux, 25 
le second capteur est place en aval du barbo- 
teur (2) et produit un signal de debit du melange 
gazeux, 

I'ordinateur (5) comporte un dispositif (12) des- 
tine a produire un signal de commande en fonc- 30 
tion de la difference, et 

dans lequel le dispositif (4) de reglage de debit 
du melange gazeux regie le debit du melange 
gazeux en fonction dudit signal de commande 
afin qu'un debit predetermine de gaz source 35 
soit transmis a la destination. 

3. Organe d'alimentation en gaz selon la revendica- 
tion 1 ou 2, caracterise en ce que I'ordinateur (5) 
calcule la concentration du gaz source dans le me- 40 
lange gazeux a partir d'un rapport de debits defini 
comme etant le rapport du debit melange gazeux 

au debit du vehicule gazeux et a partir d'une cons- 
tante empirique, a I'aide de I'equation suivante : 



R = A x log 10 (rapport de debits) 



45 



R etant la concentration du gaz source et A la cons- 
tante empirique. 50 



55 
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